Abstract
Introduction
A complete second branchial fi stula is a rare clinical entity that can be misdiagnosed for years. Very few cases have been reported in the literature. We present a new case.
Case report
A 43-year-old man presented with a discharging sinus on the right side of his neck (level 3) that had been present since birth. For a number of years, the discharge had been clear, but more recently it had become purulent and foul-smelling.
Clinical examination of the neck revealed a tiny sinus opening on the right side of the sternocleidomastoid muscle. Intraoral examination detected a very prominent mucosal fold on the right posterior tonsillar pillar.
Fistulograms showed that the tract ended in the right tonsillar pillar (fi gure 1). Computed tomography (CT) of the neck showed that the sinus tract was close to the internal and external carotid arteries (fi gure 2).
The patient was taken to the operating room for examination of his larynx, pharynx, and esophagus under general anesthesia. This investigation confi rmed our suspicion of a complete fi stula tract. The tract opening was located on the right side of the anterior pillar of the tonsil. We then performed a one-stage neck exploration. The tract was fi rst excised from the right side of the neck (level 3) and was found to be coursing upwardly between the internal and external carotid arteries. The entire tract was excised and delivered transorally intact.
Postoperatively, the patient was kept "nil by mouth" for 48 hours, and his recovery was uneventful. Histology confi rmed a complete branchial fi stula.
Discussion
A branchial anomaly, also known as a lateral cervical anomaly, is a congenital developmental defect that arises from the primitive branchial apparatus. Branchial anomalies have been recognized since at least 1932, when they were described by Aronsohn. 1 In the human embryo, the branchial apparatus undergoes its development and differentiation between the third and seventh weeks. 2 Initially, fi ve ridges appear on the ventrolateral surface of the embryonic head. These ridges represent the branchial arches, which consist of a core of mesenchyme. The mesenchyme is covered externally with ectoderm and internally with endoderm; as a result, adjacent arches are separated by ectodermal clefts externally and endodermal pouches internally. The clefts and pouches approach each other to form a closing membrane. In humans, the cleft and pouch are gradually obliterated by invasion of the surrounding mesenchyme.
A number of theories exist as to how branchial cysts and sinuses are formed. According to the most widely accepted hypotheses, the formation of branchial anomalies is attributable to either the incomplete closure of branchial clefts and pouches or the failure of obliteration of the cervical sinus of His. The sinuses are vestigial branchial pouches or clefts. Fistulas develop from remnants of both the pouch and cleft following rupture of their interposed branchial plate, and cysts are formed from entrapped remnants of either branchial clefts or pouches without complete sinus tracts.
Branchial cleft cysts and fi stulas are generally lined with stratifi ed squamous epithelium. They often contain keratin, hair follicles, sweat glands, and sebaceous glands; they may also contain hyaline cartilage. An organized lymphocyte infi ltrate with germinal centers is often present in the wall. This lymphoid tissue enlarges during infl ammation. 3 Cysts, fi stulas, and sinuses of the second branchial cleft are the most common developmental anomalies arising from the branchial apparatus. A fi stula of branchial cleft origin is almost always present at birth as a small pinpoint external opening. Such an opening may go unnoticed for years if there is no drainage. These anomalies are frequently discovered either incidentally or as a recurrent infection in the neck and oropharynx. Symptoms usually include continuous or intermittent mucoid drainage and recurrent attacks of infl ammation. Cellulitis and abscess formation occasionally occur, and they require incision and drainage. 4 Classically, the external opening of a second branchial cleft fi stula is located along the anterior margin of the sternocleidomastoid muscle at the junction of the middle and inferior thirds of the muscle. The tract ascends laterally to the common carotid artery, then courses medially between the external and internal carotid arteries, and fi nally it opens into the tonsillar fossa. 5 Congenital abnormalities of the branchial apparatus can result in various abnormal conditions in the neck, including a cyst (a small, partial malformation with no external opening), a sinus (a malformation with one superfi cial opening), or a fi stula (a complete malformation with both internal and external communications). Second branchial cleft fi stulas and sinuses are less common than cysts, and they usually present during the fi rst decade of life. 6 Branchial cleft fi stulas are rare. Affected patients typically present with a persistent mucoid discharge from a skin pore. 7 The diagnosis can be established by simple fi stulography, which can identify the length and location of the fi stulous tract and the presence of any associated cyst. 4 The tract may be injected with either an oily or water-soluble contrast medium. 4 Preoperative sinography and methylene blue injections do not necessarily demonstrate the entire extent of the tract because the tract may be blocked by secretions or granulation tissue. CT imaging should include the tonsillar fossa to look for air in the fi stula or within an abscess. A CT displacement pattern 8 that includes sternocleidomastoid muscle displacement posterolaterally or posteriorly, carotid artery and jugular vein displacement posteromedially or medially, and submandibular gland displacement anteriorly in a young adult with a cystic neck mass can be considered diagnostic of a cyst of the second branchial cleft. 9 First branchial anomalies occur as a result of an incomplete obliteration of the cleft between the mandibular process of the fi rst arch and the second arch. The cyst and its tract may lie adjacent to or within the parotid gland in close association with the facial nerve. Work classifi ed fi rst branchial anomalies into two groups. 10 Type I anomalies involve duplication of the membranous external auditory canal, and type II anomalies involve duplication of the membranous external auditory canal and pinna. 11 Third branchial anomalies are very rare, and fourth branchial anomalies have never been demonstrated in their entirety. As with a second or third branchial anomaly, the external opening of a fourth branchial anomaly may be located along the anterior border of the sternocleidomastoid muscle. It crosses over the hypoglossal nerve and then descends into the neck posterior to the common carotid arteries.
The defi nitive treatment of branchial cleft fi stulas is total surgical excision. 12 A defi nitive cure can be achieved by means of an external or intraoral approach and with or without tonsillectomy.
Our patient underwent one-stage surgery, in which a single external neck approach was performed and complete excision of the fi stula tract was achieved. The tract was delivered intraorally intact without the need for tonsillectomy. The patient enjoyed a better quality of life following his surgery. 
